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(57) Pressure sensitive adhesive 
products or articles having one or 
more release layers and a pressure 
sensitive adhesive layer, said one or 
more release layer comprising a 
polyoleflnic elastomer having a 
shearing modulus of less than 
2.0 x 10 8 dyne/cm 2 and surface 
wettability expressed in terms of an 



equilibrium contact angle of more 
than 55° with respect to a standard 
liquid, and said adhesive layer being 
composed mainly of a polyacrylate. To 
increase the adhesion between the 
release layer and a backing substrate, 
a reinforcing interlayer may be used. 
As the release layer, a mixture of the 
polyolefinic elastomer and 
polyethylene may be used. The release 
layer is then kept in contact with the 
adhesive layer over a given area to 
form a composite or integral layer 
thereof as by extrusion coating. 
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SPECIFICATION 

Pressure sensitive adhesive products and the method for preparation of the same 

The present invention relates to the pressure sensitive adhesive products having a pressure 
sensitive adhesive layer and one or more release layers. It will be noted that the term "pressure sensitive 
adhesive products or articles" as used in this specification includes pressure sensitive adhesive-sheets, 5 
tapes or double coated tapes. 

In most cases, the ordinary pressure sensitive adhesive-sheet or tape is wound upon itself to form 
a roll for many applications. The pressure sensitive bonding agent is then protected by laminating the 
agent to the surface of the sheet or tape opposite to that coated therewith or temporarily inserting a 
release sheet therebetween. 10 

In order to use the sheet or tape, it is first extended from the roll or the release sheet is removed; 
however, it is required to provide a release layer, so as to facilitate such extension or removal. 

According to the present invention there is provided a pressure sensitive adhesive product having 
one or more release layers and a pressure sensitive adhesive layer, in which a release layers comprises 
1 5 a polyolefinic elastomer a having a shearing modulus of less than 2.0 x 1 0 8 dyne/cm 2 according to 1 5 
JIS K 721 3 test, surface wettability expressed in terms of an equilibrium contact angle of more than 
55° with respect to a standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 
test under the conditions of 20 ± 1 °C and 65 ±5% RH and a thickness of at least 1 micron, and a 
pressure sensitive adhesive layer F comprising as a main component a polyacrylate, said release layer 
20 being kept in contact with said adhesive la"Ver over a given area to form a composite or integral layer 20 

thereof. ^ Gmbodiment ^ ^ presen t invention there is provided a pressure sensitive adhesive product 
having one or more release layer and a pressure sensitive adhesive layer, in which a release Iayer>4+c 
has a thickness of at least 1 micron and comprises a resin mixture a+c of a polyolefinic elastomer a 
95 having a shearing modulus of less than 2.0 x 1 0 8 dyne/cm 2 according to JIS K 7213 test, surface 25 
wettability expressed in terms of an equilibrium contact angle of more than 55° with respect to a 
standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 test under the 
conditions of 20 + 1 °C and 65 ± 5% RH and a polyethylene c added thereto, and a pressure sensitive 
adhesive layerf Contains a polyacrylate as a main component, said release layer being kept m contact 
30 with said adhesive layer over a given area to form a composite or integral layer thereof. 30 
The present invention also includes a method of preparing a pressure sensitive adhesive product 
having one or more release layer and a pressure sensitive adhesive layer, which comorises co-extruding 
a release layerf consisting of a polyolefinic elastomer a having a shearing modulus of less than 
2 0 x 1 0 8 dyne/cm 2 according to Jl£ K 72 1 3 test and surface wettability expressed in terms 
35 of an equilibrium contact angle of more than 55° with respect to a standard liquid having a 35 
surface tension of 50 dyne/cm and used in JIS K 6768 test under the conditions of 20 ± 1 C 
and 65 + 5% RH and a resin h forming a reinforcing interfayer B for increasing the adhesion 
between a backing substrate and said release layer A such that said elastomer is coated to a 
thickness of at least 1 micron, whereby said elastomer a forming said release layers is bonded 
40 to said substrate through said reinforcing interlayer B, and said elastomer a forming said release 40 
layer is kept in contact with a pressure sensitive adhesive layerfover a given area to form a composite 
or integral layer thereof. 

A particular embodiment of the present invention provides a method of preparing a pressure 
sensitive adhesive product having one or more release layer and a pressure sensitive adhesive layer, which 
4 k comprises co-extruding a release layer A+c composed of a resin mixture a+c of a polyolefinic 45 
elastomer a having a shearing modulus of less than 2.0 x 1 0 e dyne/cm 2 according to JIS K 72 1 3 test 
and surface wettability expressed in terms of an equilibrium contact angle of more 55° with respect to a 
standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 test under the 
conditions of 20 ± 1 °C and 65 ± S% RH and a polyethylene c added thereto and a resin b forming 
reinforcing interlayer B for increasing the adhesion between a backing substrate and said release layer 50 
A+c such that said resin mixture a+c is coated to a thickness of at least 1 micron, whereby said resin 
mixture a+c forming said release layer is bonded to said substrate through said resin b forming said 
interlayer, and said release layer/1 +c consisting of said resin mrxture a+c is kept in contact with said 
adhesive layer F over a given area to form a composite or integral layer thereof. 

Following is a description with reference to the accompanying drawings and by way of example 55 
only of methods of carrying the invention into effect. 
In the drawings; — 

Figures 1 and 2 are sections of conventional pressure sensitive adhesive sheet and tape 

respectively; • 

Figure 3 is a schematic section of a conventional double-coated tape having a release sheet on 60 

'one side of the backing substrate; 

Figure 4 is a perspective of a roll of the tape of Figure 3; 

Figure 5 is a section of a conventional double-coated tape having a release sheet on both sides; 
Figure 6 is a perspective of the roll of Figure 5; 
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Figures 7 to 38 are sectional views of typical embodiments of pressure sensitive adhesives in 
accordance with the present invention. 

In these drawings, numeral 1 stands for a conventional release layer formed of silicone etc.,2 for a 
backing substrate, 3 for a release sheet comprising a substrate having on its one side a release layer I 
5 formed of silicone etc., 4 for a pressure sensitive adhesive layer, 5 for a surface material, and 6 for a 5 
release sheet having on its both sides release layers I formed of silicone etc. 

The pressure sensitive adhesive layer in the doubie-coated tape may or may not contain a core 
sheet made of Japanese paper, a non-woven backing or a plastic film. 

It will be noted that the double-coated tapes are used not only In the form of a roil as shown in 
1 0 Figures 4 and 6, but also in the form of a sheet. 1 0 

In most cases, the aforesaid prior art pressure sensitive adhesive-sheets, tapes and double-coated 
tapes generally employ a silicone-made release layer. It has been found, however, that the use of 
silicone offers the following problems: — 

(a) When the pressure sensitive adhesive is coated on the release layer during the production of 

1 5 pressure sensitive adhesive-sheets, tapes and double-coated tapes, repelling of the adhesive takes 1 5 

place on the application surface with the result that an unsatisfactory adhesive layer Is obtained. 

(b) When the pressure sensitive adhesive used in the pressure sensitive adhesive sheet has a 
relatively low bond strength, the sheet peels spontaneously from the release layer due to the excessive 
releasabiiity of silicone prior to use. As a result, the protective function that the release layer must 

20 originally possess with the respect to the pressure sensitive adhesive layer is eliminated to such an 20 
extent that the surface of the pressure sensitive adhesive is contaminated. 

(c) With the pressure sensitive adhesive tape, difficulties are encountered in superposing the tape 
upon itself due to the excesive releasabiiity of silicone. 

(d) With the pressure sensitive adhesive tape, its back {i.e. the release or silicone surface) shows 

25 poor ink-receptive properties due to its hydrophobic nature. 25 

(e) A corrugated box or the like article may be seated with the pressure sensitive adhesive tape. 
When a number of such boxes are stacked, however, they are apt to collapse due to the slipping 
property afforded by the back, i.e. silicone surface of the tape. 

(f) in most cases, the pressure sensitive adhesive used in the pressure sensitive adhesive double- 

30 coated tape is of high coherent strength but relatively low bond strength and hence of excessive 30 
releasabiiity. This leads to ease of peeling of the adhesive layer from the release layer with the result 
that the surface of the pressure sensitive adhesive is contaminated. 

(g) In the pressure sensitive adhesive double-coated tape, it is required that the release property 
be controlled depending upon the purpose so as to provide easy extension and application of the tape. 

35 When use is made of silicone, a releasability-controlling agent may be added thereto so as to adjust the 35! 
releasabiiity to a proper level. Even in this case, the releasabiiity is apt to vary depending upon 
the coating conditions of silicone and with the lapsaof time. 

(h) The pressure sensitive adhesive double-coated tape usually makes use of the thermal setting 
type of silicone for the release layer, although the same is true of the pressure sensitive adhesive sheet 

40 or the like article. However, part of unreacted low-molecular silicone passes easily Into the pressure 40 
sensitive adhesive iayer, resulting in a lowering of the adhesion thereof. Such a tendency is especially 
pronounced when adjustment of the releasabiiity is required. 

(i) The pressure sensitive adhesive double-coated tape sometimes may be finished such that the 
tape is wound upon itself in a state where its width is made narrow, thereby forming a tape roll. When a 

45 long tape is used In this case, a shifting often takes place between the release layer and the adhesive 45 
layer so that the tape rises telescopicaily. As a result, it is difficult to keep the tape roll in the desired 
form. Such a tendency becomes marked as the tape width is made narrower. 

Besides the silicone as the release layer, use is sometimes made of polyethylene, polyvinyl 
choride, polyvinyl acetate, and alkyd resin. Such plastic materials are disadvantageous in that they are 

50 of release coefficient Insufficient for use in the release layer. For example, when such plastic materials 50 
are used in the pressure sensitive adhesive tape having a backing substrate of paper, there is a tendency 
for the paper to split due to the poor release property in the course of extending the tape. Accordingly, it 
is necessary to increase the resistance of the paper to splitting. It has also been proposed to reduce the 
contact area of the adhesive layer and the release layer formed of plastic materials other silicone and 

55 having a somewhat great degree of releasabiiity; however, no satisfactory results have yet been 55 
obtained. 

The present Applicants have found that, in the pressure sensitive adhesive products or articles, 
such as pressure sensitive adhesive-sheets, tapes and double coated tapes etc., the problems attendant 
with the use of silicone are entirely solved by using for a release layers a polyolefinlc elastomer a 

60 having a shearingmodulus of less than 2.0 x 1 0 8 dyne/cm 2 and wettability expressed in terms of an 60 
equilibrium contact angle of more than 55° with respect to a standard liquid having a surface tension of 
50 dyne/cm and used according to JIS K 6768 in place of the silicone and employing a pressure 
sensitive adhesive composed mainly of polyacrylates for a pressure sensitive adhesive layer kept in 
contact with the release layer A 

65 The release layer-4 may thus afford a satisfactory adhesive application surface causing no 65 
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repelling and that, due to its proper degree of reusability, exhibits better superposable, ink-reception 
and non-slipping characterises without offering problems such as spontaneous peeling of the pressure 
sensitive adhesive sheet from the release layer prior to use. When this release layer is used in the 
pressure sensitive adhesive double coated tape, there is obtained a stable release property that is hardly 
5 influenced by the coating conditions and the lapse of time without presenting problems such as 5 
spontaneous peeling of the pressure sensitive adhesive layer from the release layer prior to its use. In - 
addition, when the adhesives in the pressure sensitive adhesive layer come in contact with the release 
layer, neither lowering of the adhesion nor deviation take place therebetween. 

In some cases, the release layer may be coated onto a backing substrate by extrusion. If the 

1 0 backing substrate Es formed of a polyolefin film, a polyester film or a metal foil, then a satisfactory 1 0 

degree of adhesion is obtained between the release layer and the substrate; however, the backing 
substrate such as paper or fabric is often found to exhibit poor adhesion relative to the release layer A 
coated by extrusion. As a result of exhaustive studies made on the method for applying the release layer 
A, i.e., for coating it onto the substrate by extrusion for the purpose of solving this problem, it has been 

1 5 made clear that the problem can be eliminated by providing a step for simultaneous co-extrusion of a 15 
resin material b forming a reinforcing interlayer B for increasing the adhesion relative to the substrate in 
addition to the step of forming the release layers of the polyolefinic elastomer a. In this case, it is 
required that the co-extrusion coating be affected such that the pressure sensitive adhesive layer F 
composed mainly of polyacrylates comes in contact with the polyolefinic elastomer a, and that the 

20 polyolefinic elastomer a be coated onto the substrate through the reinforcing interlayer B. 20 
In other words, the present invention Is characterised by a specific combination of the polyolefinic 
elastomer a forming a release layer in the pressure sensitive adhesive sheet or tape or at least one of the 
release layers in the pressure sensitive adhesive double coated tape and having a shearing modulus and 
wettability as defined in the foregoing with the polycarylate forming a main part of the pressure 

25 sensitive adhesive layerf to be in contact with the release layer A 25 
When forming the release layer A the co-extrusion coating of the release layer/4 and the 
interlayer B may be effected at the same time to obtain a more unique product. 

Figures 7 and 8 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer A accordlng_to the present invention, and figures 9 and 10 are similar views of the pressure 

30 sensitive adhesive tapes. Figures 7 and 9 illustrate the embodiments wherein no reinforcing interlayer B 30 
is needed, whereas Figures 8 and 10 are those wherein the interlayer £ is required to Improve the 
adhesion between the release layer 4 and the substrate II. 

Figures 11 to 22 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layers according to the present invention. Figure 1 1 

35 illustrates the pressure sensitive adhesive double coated tape including a double faced release sheet 35 
having on its both sides the release layers A according to the present invention, which is designed 
such that, when it is wound upon itself to form a roll, the release layers A are kept in contact " 
with both sides of the adhesive layer F so as to achieve the specific combination in accordance 
with the present invention. That is to say, this figures Is an enlarged sectional view of the adhesive 

40 tape in which the substrate II is coated on its both sides with the release layers/* comprising 40 
the polyolefinic elastomers alone, the open side of one of said layers being coated with the 
polyacrylate-based pressure sensitive adhesive layer F. Figure 12 shows the pressure sensitive 
adhesive double coated tape including two release sheets each having on Its one side a release layer A 
which is designed such that the release layers.4 are kept in contact with both sides of the pressure 

45 sensitive adhesive layer F so as to achieve the specific combination in accordance with the present 45 
invention. Namely, Figure 1 2 Is an enlarged sectional view of the double coated tape In which the 
substrate II is coated on its one side with the release layer A comprising the polyolefinic elastomer a 
alone, and in which the layers is kept In contact with both sides of the polyacrylate-based pressure 
sensitive adhesive layer F. 

50 Figure 1 3 illustrates the pressure sensitive adhesive double coated tape comprising a backing 50 
substrate II having on Its both sides release layers, one being a release layers according to the present 
invention and the other being a silicone release layer I, which tape is designed such that, when it is 
shaped into a roll, one side of the pressure sensitive adhesive layer F comes in contact with the release . 
layer A and the other side is in contact with the silicone release layer I. Thus, figure 1 3 is an enlarged 

55 sectional view of the double coated tape in which the substrate II Is coated on its one side with the 55 
release layer/* and on the other side with the silicone release layer I to form a release sheet, and in 
which the release layer A in the release sheet comes in contact with the polyacrylate-based pressure 
sensitive adhesive layer F. . 
Figure 1 4 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 

60 release layers according to the present Invention to come in contact with one side of a pressure 60 
sensitive adhesive layer F and a silicone release layer I to come in contact with the other side. Thus, this 
figure is an enlarged sectional view of the double coated tape in which the release layer A comprising a 
polyolefinic elastomer a atone and coated onto one side of a backing substrate II is allowed to come in 
contact with one side of the polyacrylate-based pressure sensitive adhesive layer F and the silicone 

65 release layer I formed on the other side of the substrate II is allowed to be in contact with the other side bo 
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of the layer F. Figure 1 5 is a similar view of Figure 1 3, provided that the pressure sensitive adhesive 
layer of Figure 1 3 is composed of an integral tayer VIII comprising the polyacrylate layer F and a non- 
polyacrytate layer IV, and that the silicone layer I is permitted to be in contact with the non-potyacrylate 
layer IV. Figure 1 6 Is a similar view of Figure 1 4, except that the pressure sensitive adhesive layer F of 
5 Figure 1 4 is formed of an integral layer VIII comprising the polyacrylate layer F and a non-polyacrylate 5 
layer IV, and that the silicone layer I is permitted to be in contact with the non-polyacrylate layer IV. 

Figure 1 7 is a similar view of Figure 1 1 , provided that a reinforcing interlayer 8 is provided 
between a release layer A according to the present invention and a backing substrate II. 

Between Figures 1 8 and 1 2, Figures 1 9 and 1 3, Figures 20 and 1 4, Figures 2 1 and 1 5 and Figures 
10 22 and 1 6, there are the same relationships as between Figures 1 7 and 1 1 ; Figures 1 8, 1 9, 20, 2 1 and 1 0 
.22 are enlarged sectional views similar to the corresponding views. 

In the drawings, the reference marks have the following means 
A: Release layer comprising polyolefinic elastomer alone 
F: Polyacrylate-based pressure sensitive adhesive layer 
1 6 III: Release sheet wherein the substrate is coated on its side with the release layer/1 according to the • 5 

present invention 
B: Reinforcing interlayer 

V: Release sheet wherein the substrate is coated on its side with release layer A according to the 
present Invention through reinforcing interlayertf according to the present invention 
20 VI: Double faced release sheet wherein the substrate is coated on its both sides with release layers A 20 
according to the present invention 
VII: Release sheet wherein the substrate is coated on its one side with release layers of the present 

invention and on the other side with silicone release layer I 
VIII : Pressure sensitive adhesive layer composed of polyacrylate-based pressure sensitive adhesive 
25 layer F and non-polyacry late-based pressure sensitive adhesive layer IV 25 

IX: Double faced release sheet wherein the substrate is coated on Its both sides with release layers A 

according to the present invention through reinforcing interlayer B of the present invention 
X: Double faced release sheet wherein substrate II Is coated on its one side with release layer B of 
the present invention through reinforcing interlaying B of the present invention and on the other 
30 side with silicone release tayer I 30 

XVIII: Non-polyacryrate-based pressure sensitive adhesive layer 

As a release layer in the present invention, use is made of the polyolefinic elastomer a having a 
shearing modulus of less than 2.0 x 1 0* dyne/cm 2 that is determined at 23 ± 2°G and 50 ± 5% RH 
according to JIS K 721 3 test and surface wettability expressed in terms of an equilibrium contact angle 
35 of more than 55° relative to a standard liquid having a surface tension of 50 dyne/cm used in 35 
JIS K 6768 test The reason for placing limitation on the shearing modulus and the wettability is based 
on the following facts found as a consequence of investigations made on the relationship between the 
releasability of the pressure sensitive adhesive products and the physical properties of the polyolefinic 
elastomer a which forms the release layer A 
40 1 . The lower the shearing modulus of the polyolefinic elastomer a which forms the refease layer, 40 
the higher the releasability will be. 

2. The largerthe contact angle to the surface of the polyolefinich elastomer a relative to a liquid, 
the higher the releasability will be. 

3. The polyolefinic elastomer a which excels In releasability is that having a shearing modulus of 

45 less than 2.0 x 10 e dyne/cm 2 and surface wettability expressed in terms of an equilibrium contact angle 45 
of more than 55° relative to a standard liquid having a surface tension of 50 dyne/cm and used in 
JIS K 6768 test. Satisfactory are other characteristics required for the release layer in the pressure 
sensitive adhesive tape or sheet such as pressure sensitive adhesive coating-, ink receptible- and non- 
slipping characteristics. This elastomer also affords to the release layer in the pressure sensitive 

50 adhesive double coated tape various characteristics required therefor, such as pressure sensitive 50 
adhesive coating characteristic, stable releasability and characteristic features that the release layer has 
no adverse influence on the pressure sensitive adhesive and a shifting of the adhesive layer from the 
release layer hardly takes place. 

Since the pressure sensitive adhesive layers and the release layer in the double coated tape come 

55 in contact with each other over two areas, the method for using such a tape is more complicated than 55 
that for using a pressure sensitive adhesive sheet or tape. For this reason, full explanation will be given 
to the pressure sensitive adhesive double coated tape of the present invention. 

In the double coated tape, the pressure sensitive adhesive layer is sandwiched between two 
release layers and comes in contact therewith. 

60 Unlike the pressure sensitive adhesive double coated tape, on the other hand, the ordinary 60 
pressure sensitive adhesive tape has a constructional unit comprising a release layer/backing 
substrate/pressure sensitive adhesive layer system with the adhesive layer being brought in close 
contact with the substrate on its one side. This tape sticks merely to an application surface on the other 
side since the adhesion properties are produced only by the side. 

65 That is to say, the pressure sensitive adhesive double coated tape Is different from the ordinary 65 
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pressure sensitive adhesive tape in that the former exhibits adhesion on both sides of the pressure 
sensitive adhesive layer and can/therefore, stick to an application surface on two surfaces. 

In using the pressure sensitive adhesive double coated tape in an ordinary manner, one release 
layer is first peeled from the pressure sensitive adhesive layer which is in turn applied onto an 
5 application surface X, and the other release layer is then stripped from the adhesive layer which is in 5 
turn applied onto another application surface V*. In most cases, a somewhat great peel force should 
frequently be exercised between the other release layer and the adhesive layer. Application of such a 
peel force, which is characteristic of the pressure sensitive adhesive double coated tape, is not 
encountered in the use of the ordinary pressure sensitive adhesive tapes. 

1 o Especially when the core sheet is made extremely thin or removed so as to render the pressure 1 0 

sensitive adhesive layer thin, a film strength of the adhesion layer is so small that unless both release 
layers are largely different in releasability from each other. It is impossible completely to peel them from 
the adhesive layer. In this case, one of the release layers should have a proper level, preferably 
somewhat greater level of releasability, although the other release layer may be formed of the silicone 

1 S designed for use in the conventional release paper. 1 5 

Thus, it is often required that one surface of the release layer in the pressure sensitive adhesive 
double coated tape be of smaller releasability while the other surface be of larger releasability. When 
use is made of the conventional silicone for the release paper, especially the silicone added with a 
release-controlling agent, there are still some problems such as the aforesaid {g) and (h). 

20 In the prior art pressure sensitive adhesive double coated tape, the silicone added with a release- 20 

controlling agent is used for the surface to which a somewhat great level of releasability is provided. 
However, difficulties are encountered In obtaining a properly adjusted level of releasability. In addition, 
an unreacted low-molecular part of the silicone passes easily into the pressure sensitive adhesive layer, 
resulting in a lowering of the adhesion. 

25 Furthermore, polyethylene, polyvinyl choride, "Teflon" {Registered Trade Mark) or the like material 25 

are sometimes used for the surface to which a somewhat greater level of releasability is provided in 
place of the silicone added with a release-controlling agent Due to the somewhat greater level of 
releasability however, there is a fear that the adhesive layer tears in peeling the release layer from the 
adhesive layer upon adhering to an application article X even though the contact area between 

30 them is reduced, in some cases, the adhesive layer is not transferred to the application article, 30 
and when the article X is a sheet of papejr, the paper itself may tear. 

In this case, a composite layer comprising the release layer kept in contact with the pressure 
sensitive adhesive layer according to the present invention is provided to the surface having a 
somewhat greater l««"?l of releasability and the prior art silicone is used for the surface having a smaller 

35 level of releasability, whereby a difference in the releasability between both surfaces fs properly 35 
adjusted and art Ideal pressure sensitive adhesive double coated tape can be prepared, which 
tape suffers no lowering of the adhesion. 

The present invention has been found to be most effective in the case where very thin core sheet 
is used. This is because the pressure sensitive adhesive layer is of extremely low film strength. 

40 The release layer according to the present invention is usually applied to the surface to which a 40 

somewhat greater level of releasability Is provided. 

When two release layers to be In contact with the pressure sensitive adhesive layer are formed of 
the polyolefinic elastomers according to the present invention and the adhesive layer is formed 
of the polyacrylate-based pressure sensitive adhesive f, it has been found that the release property 

45 is controlled to a proper degree without causing repelling to occur during the coating of the 45 
pressure sensitive adhesive and the adhesion to the adhesive layer to drops as in the case of 
using silicone as the release layer, thus resulting In the preparation of an ideal pressure sensitive 
adhesive double coated tape. 

It has also been found that this tendency is pronounced especially when the polyacrylate-based 

50 pressure sensitive adhesive f is of high cohesion but of low bond strength. 50 
The pressure sensitive adhesive double coated tape is often finished such that its width is narrow 
to meet the desired purpose and/or the economical requirements. In the conventional pressure sensitive 
adhesive double coated tape using the release layer formed of silicone, a shifting is prone to take place 
between the adhesive layer and the release layer to cause the tape to rise tetexcopically, so that it 

55 collapses even upon receiving a slight impact. Thus, it is very difficult to make a tape roll having' 55 
considerable length. However, ft has been found in the present invention that no substantial shifting 
occurs between the adhesive layer and the release layer, and that since no shifting is caused between 
the adhesive layer and the release layer in a tape roll having a considerable length but a smaller width, 
the tape roll will hardly collapse. 

60 Thus, it has been found that the present invention renders It possible to wind a tape having a 60 

considerable length but a smaller width upon itself to form a tape roll, save the amount of tape used 
as compared with the prior art, make improvements In workability and bond the tape to a small spot. 

When polyethylene, polyvinyl chloride, 'Teflon" (Registered Trade Mark) or the like material are 
coated as the release layers onto both surfaces, some problems such as unfavourable stretching of the 

65 tape from a tape roll, tearing of the release sheet or destruction of the adhesive layer arise due to the 65 
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great release property in addition to the problems associated with the application thereof to the surface 
which requires a somewhat greater level ofreleasability. Accordingly, It is virtually required to provide 
excessively increased strength to the release sheet or the adhesive layer, or increase the thickness 
thereof a level higher than required. As a result when such a tape is applied to an application surface of 
5 a film or a sheet of paper, the application surface neither looks fine externally nor can clearly be printed 5 
due to the fact that the tape is very thick. In addition, such a tape has a high production cost. 

The polyolefinic elastomer a used as the release layer in the pressure sensitive adhesive products 
may be a polymer or a mixture of two or more polymers. In either case, it is important that the shearing 
modulus is less than 2.0 x 1 0 8 dyne/cm 2 , and that the surface wettability expressed in terms of an 

10 equilibrium contact angle with respect to a standard liquid is more than 55°, said liquid having a surface 10 
tension of 50 dyne/cm and used in JIS K 6768 test The polyolefinic elastomers that meet the 
requirements as defined just above include ethylene-alpha olefin copolymers having a density of 0.80 
to 0.90 g/cm 3 , a melting point of lower than 80°C, a brittle temperature of lower than — 70°C according 
to ASTM D 746 test and a hardness of lower than 70 according to JIS K 6301 test In this connection, it 

1 5 should be noted that the ethylene-alpha olefin copolymers free from the physical properties as defined 1 5 
just above, for instance those having a brittle temperature of no less than — 70°C or a melting point of 
no less than 80°C exhibit considerably poor releasabitity and is, therefore, practically useless. 

The ethylene-alpha olefin copolymers used in the present invention include copolymers, 
comprising two or more alpha olefins such as ethylene, propylene, 1 -butene, 1 -pentene, 3-methyl-1 - 

20 butene, 1 -hexane, 3-methyM -pentene, 4-methyl-1 -pentene etc., or a mixture thereof. Among others, 20 
preferred are a random copolymer of ethylene-1 -butene and a copolymer of ethylene/propylene or a 
mixture thereof. 

In addition to the above-mentioned components, the polyolefinic elastomers a according to the 
present invention may contain poiyolefin waxes and olefinic copolymers having a crystallinity of less 

25 than 30% and graft-modified by unsaturated carboxylic acids or their derivatives without departing from 25 
the ranges as above defined on the shearing modulus and surface wettability. As the poiyolefin waves, 
use may be made of wax obtained by polymerization of ethylene or propylene or wax obtained by 
thermal cracking of ethylene or propylene. As the olefin copolymers having a crystallinity of less then 
30%, mentioned are copolymers comprising two or more alpha olefins such as ethylene, propylene, 1- 

30 butene, 1-pentene, 3-methyM -butene, 1-hexane, 3-methyM -pentene, and 4-methyM -pentene, or a 30 
mixture thereof, said copolymers being graft-modified by unsaturated carboxylic acids or their 
derivatives. 

In addition to the above-mentioned components, the polyolefinic elastomers a may further contain 
dyes, pigments, weathering stabilisers, thermal stabilisers, anti-blocking agents, lubricants, anti-static 
35 agents, plasticisers, crosslinkers etc., without departing from the ranges as defined on shearing modulus 35 
and wettability in the present Invention. 

The pressure sensitive adhesive layer used in the present invention is limited to the pressure 
sensitive adhesive / composed mainly of a polyacrylate. The reason for placing limitation on the kind of 
adhesives is based on the following facts found as a result of Investigations made on the relationship 
40 between the release property of the polyolefinic elastomer a and the kind of pressure sensitive 40 
adhesives. 

{1 ) The release effect of the polyolefinic elastomer a varies largely depending upon the kind of 
pressure sensitive adhesives. 

(2) A markedly satisfactory release property that the polyolefinic elastomer a possesses is obtained in 

45 a combination thereof with the pressure sensitive adhesives composed mainly of a polyacrylate. 45 

(3) No satisfactory release effect is obtained in a combination of the elastomer a with other pressure 
sensitive adhesives, or natural rubber- or vinyl ether-based pressure sensitive adhesives, the latter two 
being widely used. 

The pohyacrylate-based pressure sensitive adhesive / used in the present invention, which contains 

50 as a main component a polyacrylic acid ester, may be comprised of a polyacrylate alone or a mixture 50 
thereof with less than 25% of a vinyl monomer such as a vinyl acetate, vlnylldene chloride, 
methacrylate, acrylic acid, methacrylic acid etc. As the polyacrylates, esters of methyl, ethyl, butyl, 2- 
ethylhexyl etc. are generally used. If required, the polyacrylate-based pressure adhesive / may contain 
tackifiers, plasticisers, fillers, resistance-to-aging agents, cross-links, Inorganic or organic fibers and the 

55 like substances. 55 
The backing substrate used in the present invention Includes, for example, paper, non-woven 
fabric, cloth, "Cellophane" (Registered Trade Mark), non-stretched and (uniaxially or biaxially) stretched 
polymer films, or metal foils or a composite system thereof. 

The pressure sensitive adhesive layers in the pressure sensitive adhesive double coated tape of 

60 the present invention may or may not contain a core sheet When one of the two groups of 60 
release/adhesive systems per unit of the pressure sensitive adhesive double coated tape is based on the 
present invention, the surface of the pressure sensitive adhesive layer according to the present invention 
may be formed of the adhesive /"composed maTnly of the polyacrylic acid ester, whereas the opposite 
surface may be constructed of adhesives not containing the polyacrylic acid ester as a main component. 

65 The core sheet which may be used in the present invention is formed of paper, non-woven fabric, cloth, 65 
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non-stretched and (uniaxially or biaxially) stretched polymer films and expanded sheets thereof, metal 
foils, inorganic fiber sheets, carbon fiber sheets, metal fiber sheets or a composite system thereof. 

According to one embodiment, the release layer/l comprising the polyolefinic elastomer a is first 
formed on a backing substrate in a conventional manner. For example, the elastomer a may be dissolved 
5 in a solvent such as toluene or benzene followed by mechanical coating such as roll, bar or air-knife 5 
coating, or it may be heated In the absence of any medium to form a hot melt which is in turn coated as 
such or by extrusion. It should be noted that the drying temperature in the mechanical coating and the 
temperature up to which the elastomer is heated in the absence of any medium are preferably less than 
290°C in view of the decomposition of the polymer. 

1 0 The aspect < ii> of the present invention will now be explained in detail. When the paper substrate is 1 0 
coated at a temperature of less than 290°C by extrusion, the adhesion of the elastomer a to the paper 
substrate is often sufficient In this case, it is possible to bond the polyolefinic elastomer a to the paper 
substrate by providing an additional step of previously coating the side of the substrate on which the 
elastomer is to be applied with a component which shows good adhesion to the elastomer and paper, 

15 for example, a copolymer of poiethylene or ethylene/acrylic acid, an ethylene copolymer of 15 
ethylene/acrylate etc; however, such a problem can successfully be solved by simultaneous co- 
extrusion of the release layer A and the reinforcing Interfayer B for increasing the adhesion between 
the layer A and the substrate. It is then required that the co-extrusion be effected such that the layers is 
located on the interlayer B disposed on the substrate. 

20 As the resin material b forming the interlayer B, use is preferably made of polyethylene derivatives 20 
such as low-density polyethylene, ethylene v acrylic acid copolymers, ethylene acrylate copolymers or 
ionomers. These resin materials are preferably coated by extrusion at a temperature of 260° to 330°C in 
view of the adhesion-improving effect, the extrusion processing, etc. In a word, the co-extrusion is 
preferably effected such that the side of the polyolefinic elastomer a forming the release layers is 

25 maintained at a temperature of less than 290°C, while the side of the resin b forming the reinforcing 25 
interlayer B is maintained at a temperature of 260 to 330°C. This ensures that good release property 
and satisfactory adhesion relative to the substrate are obtained at the same time. It will be understood 
that the thickness of the films coated, i.e. the layers^ and B is preferably 1 0 to 40 microns in total. 
The thickness of the release layer to be formed is an important factor that greatly influences its 

30 release property and must, therefore, be at least one micron. With the release layer having a thickness 30 
of less than one micron, it is impossible to obtain good reusability although the layer may provide a 
morphologically uniform film. 

According to the present invention, the pressure sensitive adhesive layer F is then formed to _ 
prepare the pressure sensitive adhesive products. In case of the pressure sensitive adhesive tape, the pressure 

35 sensitive adhesive f is coated on the release layer A or the surface of the substrate opposite thereto,' 35 
dried and shaped into a tape roll. The pressure sensitive adhesive sheet is prepared by applying the 
pressure sensitive adhesive ^directly on the release layers in the release sheet or on a surface material 
followed by drying and laminating another surface material or release sheet to the resultant mass. The 
pressure sensitive adhesive double coated tape may be prepared by various methods depending upon 

40 the coating equipment and purpose, for instance, by applying the pressure sensitive adhesive f one or 40 
two release layers and winding it upon itself to form a tape roll upon drying, or applying the adhesive f 
on one of the release layers followed by drying, optionally laminating a core material onto said one 
release layer, optionally applying an additional amount of the adhesive f on the core material and upon 
drying, winding it upon itsBlf to form a tape roll. 

45 " It should be understood that the pressure sensitive adhesive f is preferably of the emulsion or hot- 45 
melt type, and may be applied in known manner. The pressure sensitive adhesive of the emulstion type 
may be applied by mechanical coating such as roll, bar or air knife coating, wheareasthat of the hot- 
melt type may be applied by hot-melt coating. Preferably, the adhesive is dried at 90 to 1 30°C. 
The pressure sensitive adhesive articles may be prepared by previously applying the pressure 

50 sensitive adhesive /"on separate release paper and upon drying, transferring the resulting paper to the 50 
surface material in the pressure sensitive adhesive sheet of the present invention, the surface of the 
backing substrate opposite to that coated with the release layer A, or the surface of the release layer of 
the double coated tape. In this case, the pressure sensitive adhesive layer fin the double coated tape 
prepared in this manner may include therein a plastic or non-fabric core sheet. Such transferring may be 

55 carried out in various fashion depending upon the coating equipment and purpose. 55 
The aspect (iii) of the present invention will now be explained in detail. It has already be 
ascertained that the problems attendant with the use of silicone can substantially be solved by 
employing the polyolefinic elastomer alone as the release layer; however, there are still some problems 
to solve. That is to say, the polyolefinic elastomer a which is independently used as the release layer is 

60 disadvantageous in that: 60 

(a) it is poor in heat resistance; 

(b) its satisfactory release property has a tendency toward dropping due to heat aging; and 

(c) it provides a coated film having a strength insufficient for use in the release layer. 

When the polyolefinic elastomer Is independently used, some problems are encountered in 
65 processing the pressure sensitive adhesive products during the production thereof, these problems 65 
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being concretely referred to as below: 

(d) Using extrusion coating so as to apply the release layer on the substrate often causes blocking to 
occur between the chill roll of an extrusion (animator and the resin to be coated by extrusion. This 
-. results in difficulties being encountered in processing of the products. 
5 fe) The release layers may be formed on both sides of the substrate in the course of manufacturing the 5 
pressure sensitive adhesive double coated tape, the double-faced release sheet having the release 
layers on its both surfaces may then be reeled so that one release layer is permitted to be in contact with 
the other release layer. If both release layers are formed of the potyolefinlc elastomer in this case, 
blocking will be apt to take place between both release layers. 

10 As a consequence of extensive studies carried out for the purpose of eliminating the aforesaid 1 0 
problems. It has been found that the problem (b'J associated with the prior art can virtually be settled by 
using for the release layer a resin mixture {a + c) of a polyethylene c with the polyolefinic elastomer a 
. having a shearing modulus of less than 2.0 x 1 0 8 dyne/cm 2 according to JIS K 72 1 3 test and surface 
wettability expressed in terms of an equilibrium contact angle of more than 55° with respect to a 

1 5 standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 test and employing for 1 5 
the adhesive layer the pressure sensitive adhesive f composed mainly of polyacrylates. 

It has now been found that a desired level of releasabiilty between a low-density polyethylene and 
the poryolefinic elastomer a can easily be obtained by adjustment of aratio of the polyolefinic elastomer a 
to the polyethylene c added thereto, said levei'being not Inexpensively attained on a technical scale in 

20 the P rior art - Surprisingly, It has been found that a combination of the polyolefinic elastomer a with the 20 
polyethylene c at a predetermined ratio has a synergistic effect to maintain the release property to such 
a higher level that could not be attained by separate use of polyolefinic elastomer a and the 
polyethylene c. The aforesaid problems {a f , c' - e') that could not be solved by use of the polyolefinic 
elastomer a alone are found to be settled by a mixture of the elastomer a with the polyethylene c for the 

25 release layer. Another feature of the release agent [a + c) of the present invention is that it can be 25 
prepared at very low cost, but it still possesses virtually thB same release property as that of silicone. It 
has unexpectedly been found that the aforesaid synergistic effect renders it possible to use a mixture of 
the elastomer a with the polyethylene c for one release surface having a lower degree of releasability; in 
other words, sufficient differences in the releasability between both release surfaces are also attained by 

30 using said mixture In place of silicone. Namely, a difference in the releasability between both release 30 
surfaces can be controlled by varying a ratio of the polyolefinic elastomer a to the polyethylene c added 
thereto, thus permitting preparation of the pressure sensitive adhesive double coated tape free from all 
the problems as discussed hereinbefore. 

It will be noted that the polyolefinic elastomer a/polyethylene c mixture may be applied on one 

35 release surface having a lower degree of releasability, while the polyolefinic elastomer a alone may be 35 
applied on the other release surface having a somewhat higher degree of releasability. 

In some cases, the polya cry late-based pressure sensitive adhesive r~has a particularly high 
coherent strength but a low bond strength. In this case, satisfactory results are obtained by applying on ^ 
one release surface having a lower degree of releasability the polyolefinic elastomer a alone and ^ 

40 applying on the other release surface having a somewhat higher degree of releasability the elastomer 40 
a/polyethylene c mixture at a varied mixing ratio. 

Detailed explanation will now be given to the aspect (Iv) of the present Invention. 
When the backing substrate is paper, cloth or the like material, poor adhesion is obtained between 
the substrate and the release layers composed of the polyolefinic elastomer a and formed thereon by ' 

45 extrusion coating as discussed hereinbefore. Accordingly, it was required that the resin forming the 45 
reinforcing interlayer B be simultaneously coated thereon by co-extrusion. The same is true of the case 
where the elastomer e/pofyethylene c mixture Is applied on the paper or cloth backing. In other words, 
the adhesion between the substrate and the release layer Is slightly improved but is still poor. 
In order to make a good bond between the release layer W + c) and the backing, extensive 

50 investigations were carried out with respect to the method for applying the release layer (4 + c). I.e. '50 
coating it onto the backing by extrusion. As a result it has been found that this can also be achieved by 
simultaneous co-extrusion coating of the resin b forming the reinforcing interlayer B for increasing the 
adhesion between the release layer (4 + c) and the backing. In this case, it is a prerequisite that the co- 
extrusion be effected such that the pohyacrylate-based pressure sensitive adhesive fba kept in contact 

55 with the resin mixture (a + c), and the latter be coated onto the backing through the reinforcing ' 55 

interlayer B. 

That is to say, the present Invention underlies the fact revealed with respect to the polyolefinic 
elastomer a as well as the additional fact as mentioned just above, and is further characterised in that 
the resin mixture (a + c) of the polyethylene c with the polyolefinic elastomer a having a predetermined 
60 shearing modulus and predetermined surface wettability is used for the release layer, and that the 60 
pressure sensitive adhesive layer F Is limited to that comprlsingjjplyacryla^es as a main component. 

Another feature of this aspect according to the present invention is that more unique products are 
obtained by co-extrusion coating of the release layer \A + c) and the reinforcing interlayer B during the 
formation of the former. 

65 Figures 23 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 65 
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adhesive products having a release layer/1 + c comprising a polyoiefinic elastomer/polyethylene 
mixture a + c according to the present invention. 

Figures 23 and 24 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer/l + C according the present invention, and Figures 25 and 26 are similar views of the 
5 pressure sensitive adhesive tapes. Figures 23 and 24 illustrate the embodiments wherein no reinforcing 5 
interlayer B is needed, whereas Figures 25 and 26 are those wherein the interlayerfi is required to 
improve the adhesion between the release layer and the substrate II. 

Figures 27 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer ,4 + C according to the present invention. Figure 27 

1 0 illustrates the pressure sensitive adhesive double coated tape including a double faced release sheet " 1 0 
having on its both sides the release layers A + C according to the present invention, which is designed 
such that, when it is wound upon itself to form a roll, the release layers A + C are kept in contact with 
both sides of the adhesive layer F so as to achieve the specific combination in accordance with the 
present invention. That is to say, this figure is an enlarged sectional view of the adhesive tape in which 

1 5 the substrate li is coated on its both sides with the release layers^ + c comprising the polyoiefinic 1 5 
elastomer/polyethylene mixture a + c. the open side of said layers being coated with the polyacrylate- 
based pressure sensitive adhesive layer F. Figure 28 shows the pressure sensitive adhesive double 
coated tape including two release sheets each having on its one side a release layer A + C, which is 
designed such that the release !ayer>4 + C are kept in contact with both sides of the pressure sensitive 

20 adhesive layer F so as to achieve the specific combination in accordance with the present invention. 20 
Namely, Figure 28 Is an enlarged sectional^iew of the double coated tape in which the substrate li is on 
its one side with the release layers + C comprising the polyoiefinic elastomer/polyethylene mixture 
a + c and in which the layers A + C are kept in contact with both sides of the polyacrylate-based 
pressure sensitive adhesive layer F. 

25 Figure 29 illustrates the pressure sensitive adhesive double coated tape comprising a backing 25 
substrate II having on its both sides release layers, one being a release layer/1 + C according to the 
present invention and the other being a silicone release layer I, which tape is designed such that, when 
it is shaped into a roll, one side of the pressure sensitive adhesive layer F comes in contact with the 
release layer A + C and the other side is in contact with the silicone release layer I. Thus, Figure 29 is an 

30 enlarged sectional view of the double coated tape in which the substrate II is on its one side with the 30 
release layer and on the other side with the silicone release layer I to form a release sheet, and in which 
the release layer in the release sheet comes in contact with the polyacrylate-based pressure sensitive 
adhesive layer F, 

Figure 30 Illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 
35 release layer /I + C according to the present invention to come In contact with one side of a pressure 35 
sensitive adhesive layer/ 7 and a silicone release layer I to come in contact with the other side. Thus, this 
figure Is an enlarged sectional view of the double coated tape in which the release layers + C 
comprising a polyoiefinic elastomer/polyethylene mixtures and coated onto one side of a backing 
substrate II Is allowed to come in contact with one side of the polyacrylate-based pressure sensitive 
40 adhesive layer F and the silicone release layer I formed on the other side of the substrate II Is allowed to 40 
be in contact with the other side of the layer f. Figure 31 is a similar view of Figure 29, provided that the 
pressure sensitive adhesive layer of Figure 29 is composed of an integral layer VIII comprising the 
polyacrylate layer/ 7 and a non-polyacrylate layer IV, and that the silicone layer I is permitted to be in 
contact with the non-polyacrylate layer IV. Figure 32 Is a similar view of Figure 30, except that the 
45 pressure sensitive adhesive layer F of Figure 30 is formed of an integral layer VIII comprising the 45 
polyacrylate layer F and a non-polyacrylate layer IV, and that the silicone layer 1 is permitted to be in 
contact with the non-polyacrylate layer IV. 

Figure 33 Is a similar view of Figure 27, provided that a reinforcing interlayer fl Is provided 
between the release layers + C according to the present invention and a backing substrate II. 
50 Between Figures 34 and 28, Figures 35 and 29, Figures 36 and 30, Figures 37 and 31 and Figures 50 

38 and 32, there are the same relationships as between Figures 33 and 27; Figures 34, 35, 36, 37 and 
38 are enlarged sectional views similar to the corresponding views. 
In the drawings, the reference marks have the following meaning: 
Release layer comprising polyoiefinic elastomer and polyethylene mixture 

Polyacrylate-based pressure sensitive adhesive layer . 55 
Release sheet wherein the substrate II is coated on its one side with the release layers + C 
according to the present invention 
Reinforcing interlayer 

Release sheet wherein the substrate II is coated on its side with release layer4 + c according to 
the present invention through reinforcing interlayer B according to the present invention 60 
Double faced release sheet wherein the substrate II is coated on its both sides with release layers 
A + c according to the present Invention 

Release sheet wherein the Substrate II is one its one side with release layers + c of the present 
invention and on the other side with silicone release layer I m 
Pressure sensitive adhesive layer composed of polyacrylate-based pressure sensitive adhesive 65 
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layer F and non-polyacrylate-based pressure sensitive adhesive layer IV 
XV: Double faced release sheet wherein the substrate II is coated on its both sides with release layers 
A + c according to the present invention through reinforcing interlays r£ of the present invention 
XVI: Double faced release sheet wherein substrate II is coated on its one side with release layer /I + C 
5 of the present Invention through reinforcing interlayer B of the present invention and on the other 5 

side with silicone release layer I 
IV: Non-polyacrylate-based pressure sensitive adhesive layer. 

According to the aspect (iii) of the present invention, the polyolefinic elastomer a having a 
shearing modulus of less than 2.0 x 1 0 8 dyne/cm 2 (JIS K 721 3) and surface wettability expressed in 
1 0 terms of an equilibrium contact angle of more than 55° (JIS K 6768} is used as a main component for 1 0 
the release layer a, and the polyethylene c used as a secondary component These components are 
mixed together to form a resin mixture a + c that serves as the release layer ,4 + c. 

The polyolefinic elastomer a having a shearing modulus and an equilibrium contact angle that do 
not fall under the range as defined above possesses unsatisfactory releasability. The smaller the 
1 5 shearing modulus and the greater the contact angle, the higher the releasability will be. Accordingly, it Is 15 
suitable to use the above-defined polyolefinic elastomers as described hereinbefore in connection with 
the aspect where the polyolefinic elastomer a is used alone. Thus, the polyolefinic elastomer a used in 
the aspect (HI) may be of the same composition as described hereinbefore. 

The polyethylene c used as a secondary compooent for the release layers + c according to the 
20 aspect (iii) of the present invention is suitably a polyethylene having an average molecular weight of 20 
greater than 1 0,000 and a density of 0.9 1 to 0.97 g/cm 3 . A polyethylene having a smaller average 
molecular weight, i.e. so-called polyethylene wax is not suitable since it provides a coating film of poor 
strength and is lacking in heat resistance. 

The polyethylene c may be a low- or high-density polyethylene; however, preference is given to 
25 the low-density polyethylene since it excels in releasability, processability, etc. 25 
The polyethylene c added to the polyolefinic elastomer a is preferably a polyethylene having a melt 
index very close to that of the latter. The ratio of the polyolefinic elastomer a to the polyethylene c 
added thereto may be chosed according to the purpose, and is preferably in the range of 80 : 20 to 
20 : 80. The relationship between the mixing ratio and the properties, inter alia, the extrusion coating 
30 property of the release layer is mentioned below. 30 

(1) As the amount of the polyolefinic elastomers increases, the release property Increases, amounts of 
the maximum value and approaches to that of the polyolefinic elastomer a. 

(2) The amount of the polethylene c increases with rises in heat resistance. 

(3) The release property of the polyolefinic elastomers/polyethylene c mixture In a mixing ratio of 

35 around 50 : 50 is not influenced by heat aging. 35 

(4) The amount of polyethylene c increases with rises in strength. 

(5) As the amount of the polyethylene c Increases, blocking Is substantially reduced during the 
extrusion coating with resulting increases in processability. 

In accordance with the aspect (iii) of the present Invention, the polyacrylate-based pressure 

40 sensitive adhesive f\s exclusively used as the pressure sensitive adhesive layer as in the case where ^ 40 
only the polyolefinic elastomer a Is used. The reason for exclusively using the polyacrylate-based sensitive 
adhesive Is based on the facts found as a consequence of studies made on the relationship between the 
kind of pressure sensitive adhesives and the release property of the release layers — c comprising a 
mixture of the elastomer a with the polyethylene c. 

45 (1 ) The release property varies largely depending upon the kind of pressure sensitive adhesives. 45 
{21 The pressure sensitive adhesives based on natural rubber or vinyl ether provide releasability by far 
lower than do the mixture of the polyolefinic elastomers with the polyethylene c. 
(3) The satisfactory release property that the mixture possesses is particularly obtained in the case of 
using the pressure sensitive adhesive f based on polyacryiates. 

50 The same referred to hereinbefore also holds in this aspect. For example, the pressure sensitive 50 
adhesive layer F in the pressure sensitive adhesive double coated tape of the aspect (III) according to 
the present invention may or may not contain therein a core sheet When one of the two groups of 
release >4 + c/adhesive F systems per unit of the pressure sensitive adhesive double coated tape is . 
based on the present invention, the surface of the pressure sensitive adhesive layer according to the 

55 present invention may be formed of the* adhesive ^composed mainly of the polyacrylic acid ester, 55 
whereas the opposite surface may be constructed from adhesives not containing the polyacryiates. The 
core sheet which may be used in the present Invention is formed of paper, non-woven fabric, cloth, non- 
stretched and (unlaxlally or biaxially) stretched polymer films and expanded sheets thereof, metal foils, . 
inorganic fiber sheets, carbon fiber sheets, metal fiber sheets or a composite system thereof. 

60 Concrete embodiments of the aspect (iii) using a resin mixture of the polyolefinic elastomer a and qq 
the polyethylene c will now be explained in detail. According to this aspect, the polyethylene c is first 
added to the polyolefinic elastomer a by the conventional methods including, e.g., the use of a tumbler. 
The release layers + c is then formed on the substrate by means of, more particularly extrusion coating. 
The temperature at which the release layer /I + c is formed, i.e. the temperature of the resin extruded is 

65 preferably in a range of 200— 290°C rather than a range of 290 to 330°C adapted in the conventional 65 
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adhesive double coated tapes having a release layers according to the present invention, Figure 1 1 
illustrates the pressure sensitive adhesive double coated tape including a double faced release sheet 
having on its both sides the release layers .4 according to the present invention, which is designed such 
that, when it is wound upon itself to form a roll, the release layers A are kept in contact with both sides 
5 of the adhesive layer F so as to achieve the specific combination in accordance with the present 5 
invention. That is to say, this figure shows an enlarged sectional view of the adhesive tape in which the 
substrate II is coated on its both sides with the release layers A comprising the polyolefinic elastomer a 
alone, the open side of one of said layers being coated with the poly a cry late-based pressure sensitive 
adhesive layer F. Figure 12 shows the pressure sensitive adhesive^double coated tape including two 

1 0 release sheets each having on its one side a release layer A, which is designed such that the release 1 0 
' layers a are kept in contact with both sides of the pressure sensitive adhesive layer F so as to achieve 
the specific combination in accordance with the present Invention. Namely, Figure 1 2 shows an 
enlarged sectional view of the double coated tape in which the substrate II Is coated on its one side with 
the release layer A comprising the polyolefinic elastomer a alone, and in which the layer 4 is kept in 

1 5 contact with both sides of potyacrylate-based pressure sensitive adhesive layer F. 1 5 

Figure 13 Is a view of the pressure sensitive adhesive double coated tape comprising a backing 
substrate II having on its both sides release layers, one being a release layer>4 according to the present 
invention and the other being a silicone release layer I, which tape is designed such that, when it is 
shaped into a roll, one side of the pressure sensitive adhesive layer F comes in contact with the release 

20 layer a and the other side is in contact with the silicone release layer I. Thus, Figure 13 shows an 20 
enlarged sectional view of the double coated tape in which the substrate II is coated on its one side with 
the release layer A and on the other side with the silicone release layer I to form a release sheet, and in 
which the release layers in the release sheet comes In contact with the polyacrylate-based pressure 
sensitive adhesive layer F. 

25 Figure 1 4 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 25 
release layers according to the present invention to come in contact with one side of a pressure 
sensitive adhesive layer F and a silicone release layer I to come In contact with the other side. Thus, this 
figure Is an enlarged sectional view of the double coated tape in which the release layer ,4 comprising a 
polyolefinic elastomer a alone and coated onto one side of a backing substrate II is allowed to come in 
30 contact with one side of the polyacrylate-based pressure sensitive adhesive layer F and the silicone 30 
release layer I formed on the other side of the substrate II is allowed to be In contact with the other side 
of the layer F. Figure 1 5 is a similar view of Figure 1 3, provided however that the pressure sensitive 
adhesive layer Fof Figure 1 4 is formed of an integral layer VHI comprising the polyacrylate layer F and 
a non-polyacrylate layer IV, and that the silicone layer I is permitted to be in contact with the non- 
35 polyacrylate layer IV. Figure 1 6 is a similar view of Figure 1 4, except that the pressure sensitive 35 
adhesive layerf of Figure 14 ios formed of an Integral layer VHI comprising the polyacrylate layer F and 
a non-polyacrylate layer I, and the silicone layer I, is allowed to be in contact with the non-polyacrylate 
layer IV, 

Figure 1 7 is a similar view of Figure 1 1 , provided that a reinforcing interfoyerfl Is provided 

40 between a release layers according to the present invention and a backing substrate II. 40 
Between Figures 1 8 and 12, Figures 1 9 and 13, Figures 20 and 1 4, Figures 21 and 1 5 and Figures 
22 and 16, there are the same relationships as between Figures 1 7 and 1 1 ; Figures 1 8, 1 9, 20, 21 and 
22 are enlarged sectional views similar to the corresponding views. 

Figures 23 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 

45 adhesive products having a release layer,4 + c comprising a polyolefinic elastomer/polyethylene 45 
mixture a +c according to the present invention. 

Figures 23 and 24 are enlarged sectional views of the pressure sensitive adhesive sheets having a 
release layer /A + c according to the present Invention, and Figures 25 and 26 are similar views of the 
pressure sensitive adhesive tapes. Figures 23 and 24 illustrate the embodiments wherein no reinforcing 

50 tnterlayer B is needed, whereas Figures 25 and 26 are those wherein the interlayer B is required to 50 
improve the adhesion between the release layer and the substrate II. 

Figures 27 to 38 are enlarged sectional views of typical embodiments of the pressure sensitive 
adhesive double coated tapes having a release layer A + c according to the present invention. Figure 27 
illustrates the pressure sensitive adhesive double coated tape including a double faced release sheet 

55 having on its both sides the release layer A + c according to the present invention, which Is designed 55 
such that, when it Is wound upon Itself to form a roll, the release layers a + c are kept in contact with 
both sides of the adhesive layer A so as to achieve the specific combination in accordance with the 
present invention. That Is to say, this figure is an enlarged sectional view of the adhesive tape in which 
the substrate H is coated on Its both sides with the release layers^ + c comprising the polyolfinic 

60 elastomer/polyethylen mixture a + c, the open side of one of the layers being coated with the . qo 

polyacrylate-based pressure sensitive adhesive layerf . Figure 28 shows the pressure sensitive adhesive 
double coated tape including two release sheets each having on its one side a release layer/1 + c, which 
is designed such that the release layers^ + c are kept in contact with both sides of the pressure 
sensitive adhesive layer F so as to achieve the specific combination in accordance with the present 

§5 invention. Namely, Figure 28 is an enlarged sectional view of the double coated tape in which the @5 
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substrate II is coated on its one side with the release layer/1 + c comprising the polyolefinic 
elastomer/polyethylene mixture a +.c, and in which the layers + c are kept in contact with both sides of 
the polyacrylate-based pressure sensitive adhesive layer F. 

Figure 29 illustrates the pressure sensitive adhesive double coated tape comprising a backing 
5 substrate II having on its both sides release layers, one being a release layer a+c according to the 5 
present Invention and the other being a silicone release layer I, which tape Is designed such that when 
it Is shaped into a roll, one side of the pressure sensitive adhesive layer F comes in contact with the 
release layer>4+c and the other side is in contact with the silicone release layer I. Thus, Figure 29 is an 
enlarged sectional view of the double coated tape in which the substrate II Is coated on its one side with 
10 the release layer and on the other side with the silicone release layer I to form a release sheet, and in 1 0 
which the release layer in the release sheet comes in contact with the polyacrylate-based pressure 
sensitive layerF. 

Figure 30 illustrates the pressure sensitive adhesive double coated tape prepared by allowing a 
release layer ^ + c according to the present invention to come in contact with one side of a pressure 
1 5 sensitive adhesive layer F and a silicone release layer I to come in contact with the other side. Thus, this 1 5 
figure is an enlarged sectional view of the double coated tape in which the release layer A + c 
comprising a polyolefinic elastomer/polyethylene mixture a + c and coated onto one side of a backing 
substrate II is allowed to come in contact with one side of the polyacrylate-based pressure sensitive 
- adhesive layer F and the silicone release layer I formed on the other side of the substrate II Is allowed to 
20 be In contact with the other side of the layer F. Figure 31 is a similar view of Figure 29, provided that the 20 
pressure sensitive adhesive layer of Figure 29 is composed of an integral layer VIII comprising the 
polyacrylate layer F and a non-polyacrylate layerand that the silicone layer I Is permitted to be in 
contact with the non-polyacrylate layer IV. Figure 32 is a similar view of Figure 30 except that the 
pressure sensitive adhesive layer/ 7 of Figure 30 is formed of an integral layer IV, and that the silicone 
25 layer I is permitted to be in contact with the non-polyacrylate layer IV. * 25 

Figure 33 is a similar view of Figure 27, provided that a reinforcing interiayer B is provided 
between the release A-c according to the present invention and a backing substrate II. 

Between Figures 34 and 28, Figures 28 and 25, Figures 36 and 30, Figures 37 and 31 and Figures 
38 and 32, there are the same relationships as between Figures 33 and 27; Figures 34, 35, 36, 37 and 
30 38 are enlarged sectional views similar to the corresponding views. 30 
In the drawings, reference marks or numerals have the following meaning: 
I: Silicone release layer used In the prior art 
II: Substrate 

3: Release sheet wherein the substrate Is coated on its one side with silicone 
35 4: Pressure sensitive adhesive layer (F) 35 
5: Surface material 

6: Double faced release sheet wherein the substrate is coated on Its both sides with release layers of 
silicone etc. 

A: Release layer comprising polyolefinic elastomer alone 
40 F: Polyacrylate-based pressure sensitive adhesive layer 40 
111: Release sheet wherein the substrate is coated on Its side with the release layers according to the 

present invention 
B: Reinforcing interiayer 

V: Release sheet wherein the substrate is coated on its side with release layer >4 according to the 
45 present invention through reinforcing interiayer B according to the present invention 45 
VI: Double faced release sheet wherein the substrate Is coated on its both sides with release layered 

according to the present invention 
VII: Release sheet wherein the substrate is coated on its one side with release layer A of the present 

invention and on the other side with silicone release layer I 
50 VIII: Pressure sensitive adhesive layer composed of polyacrylate-based pressure sensitive adhesive 50 

layerFand non-polyacrylate-based pressure sensitive adhesive layer IV 
IX: Double faced release sheet wherein the substrate is coated on its both sides with release layers A 

according to the present invention through reinforcing interlayerB according to the present 

invention 

55 X: Double faced release sheet wherein substrate II is coated on its one side with release layer B of 55 
the present invention through reinforcing interiayer B of the present invention and on the other 
side with silicone release layer I 
XVIII: Non-polyacrylate-based pressure sensitive adhesive layer 
A-c: Release layer comprising polyolefinic elastomer/polyethylene mixture 
60 F: Release sheet wherein substrate II is coated on Its one side with release layer/3 + c of the present 60 
invention 

XI : Release sheet wherein substrate II is coated on Its side with release layer/1 + c according to the 

present invention through reinforcing interiayer B according to the present invention 
XIII: Double faced release sheet wherein substrate II Is coated on its both sides with release layers A-c 
65 according to the present invention 65 
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XIX: Release sheet wherein substrate II Is coated on Its one side with release layer ,4 + c and on the 

other side with silicone release layer I 
XV: Double faced release sheet wherein substrate II is coated on its both sides with release layers 

A + c according to the present invention through reinforcing interlayer B of the present invention 
5 IV: Non-polyacrylate-based pressure sensitive adhesive layer, 5 

CLAIMS 

1 . A pressure sensitive adhesive product having one or more release layers and a pressure 
sensitive adhesive layer, in which a release layer>4 comprises a polyolefinic elastomer a having a 
shearing modulus of less than 2.0 x 1 0 8 dyne/cm 2 according to J!S K 7213 test surface wettability 
f 1 0 expressed in terms of an equilibrium contact angle of more than 55° with respect to "a standard liquid 1 0 
having a surface tension of 50 dyne/cm and used in JIS K 6768 test under the conditions of 20 ± 1 °C 
and 65 ± 5% RH and a thickness of at least 1 micron, and a pressure sensitive adhesive layer F 
comprising as a main component a polyacrylate, said release layer being kept in contact with said 
adhesive layer over a given area to form a composite or integral layer thereof. 
15 2. A product as claimed in Claim 1 , in which said polyolefinic elastomer a forming said release 1 5 
layer A is composed mainly of an ethylene — alpha olefin copolymer having a density of 0.80 to 0.90 
g/cm 2 , a brittle temperature of lower than — 70°C according to ASTM D 764 test, a melting point of 
lower than 80°C according to differential thermal analysis and a hardness of lower than 80 according to 
, JIS K 6301 test 

20 3, A product as claimed in Claim 1 or \, in which said copolymer of ethylene/alpha olefin is a .20 
random copolymer of ethylene-1 -butene. 

4. A product as claimed in Claim 1 or 2, in which said copolymer of ethylene/alpha olefin is a 
copolymer of ethylene/propylene. 

5. A product as claimed in Claim 1 or 2, in which said copolymer of ethylene/alpha olefin is a 

25 mixture of a random copolymer of ethylene-1 -butene and a copolymer of ethylene/propylene. 25 

6. A method of preparing a pressure sensitive adhesive product having one or more release layers , 
and a pressure sensitive adhesive layer, which comprises co-extruding a release layer A consisting of a 
poiyolefinic elastomer a havlngja shearing modulus of less than 2.0 x 1 0 8 dyne/cm 2 according to 

JIS K 72 1 3 test and surface wettability expressed in terms of an equilibrium contact angle of more than 
30 55° with respect to a standard liquid having a surface tension of 50 dyne/cm and used in JIS K 6768 30 
test under the conditions of 20 ± 1 °C and 65 ± 5% RH and a resin b forming a reinforcing interlayer B 
for increasing the adhesion between a backing substrate and said release layers such that said 
elastomer is coated to a thickness of at least 1 micron, whereby said elastomer a forming said release 
layers is bonded to said substrate through said reinforcing interlayer B, and said elastomer a forming 
35 said release layer is kept in contact with a pressure sensitive adhesive layer F over a given area to form a 35 
composite or integral layer thereof. 

7. A method as claimed in Claim 6, in which said resin b forming said reinforcing Interlayer B is a 
low-density polyethylene or its derivative. 

8. A method as claimed in Claim 6 or Claim 7, in which said polyolefinic elastomer a is extruded at 
40 a temperature of 1 80 to 290°C prevailing at the outlet of die lips, and said resin b forming said 40 

reinforcing interlayer extruded at a temperature of 260 to 330°C prevailing at the outlet of die lips. 

9. A pressure sensitive adhesive product having one or more release layers and a pressure 
sensitive adhesive layer, in which a release layers + c has a thickness of at least 1 micron and 
comprises a resin mixture a + c of a polyolefinic elastomer a having a shearing modulus of less than 

• 45 2.0 x 1 0 8 dyne/cm 2 according to JIS K 72 1 3 test, surface wettability expressed in terms of an 45 
equilibrium contact angle of more than 55° with respect to a standard liquid having a surface tension of 
50 dyne/cm and used In JIS K 6768 test under the conditions of 20 ± 1 °C and 65 ± 5% RH and a 
polyethylene c added thereto, and a pressure sensitive adhesive layer F contains a polyacrylate as a 
main component said release layer being kept in contact with said adhesive layer over a given area to 
50 form a composite or Integral layer thereof. 50 

1 0. A product as claimed In Claim 9, in which said polyolefinic elastomer a Is composed mainly of 
an ethylene-alpha olefin copolymer having a density of 0.80 and 0.90 g/cm 3 , a brittle temperature of 
lower than -70°C according to ASTM D 764 test and a melting point of lower than 80°C according to 
differential thermal analysis. 

55 1 1 . A product as claimed in Claim 1 0, in which said copolymer of ethylene/alpha olefin is a 55 

copolymer of ethylene/propylene. 

12. A product as claimed In Claim 1 0, In which said copolymer of ethylene/alpha olefin is a 
random copolymer of ethylene-1 -butene. 

1 3. A product as claimed in Claim 9, in which said polyethylene c has an average molecular 

60 weight of more than 1 0,000 and a density of 0.91 to 0.97 g/cm 3 . 60 ' 

1 4. A method of preparing a pressure sensitive adhesive product having one or more release 
layers and a pressure sensitive adhesive layer, which comprises co-extruding a release layers + c 
composed of a resin mixture a + c of a polyolefinic elastomer a having a shearing modulus of less than 
2.0 x 1 0 8 dyne/cm 2 according to JIS K 72 1 3 test and surface wettability expressed In terms of an 
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equilibrium contact angle of more than 55° with respect to a standard liquid having a surface tension of 
50 dyne/cm and used in JIS K 6768 test under the conditions of 20 ± 1 °C and 65 ± 5% RH and a 
polyethylene c added thereto and a resin b forming a reinforcing interiayer B for increasing the adhesion 
between a backing substrate and said release layer >4 + c such that said resin mixture a + c is coated to 
5 a thickness of at least 1 micron, whereby said resin mixture a + c forming said release layer is bonded to 5 
said substrate through said resin b forming said interiayer, and said release layer A + c consisting of said 
resin mixture a + c is kept in contact with said adhesive layer F over a given area to form a composite or 
integral layer thereof. 

1 5. A method as claimed in Claim 1 4, in which said resin b forming said reinforcing interiayer B is 

10 a low-density polyethylene or its derivative. 1 0 

1 6. A method as claimed in Claim 1 5, in which said resin mixture a + c is extruded at a " 
temperature of 200 to 290°C prevailing at the outlets of die lips, and said resin b extruded at a 
temperature of 260 to 330°C prevailing at the outlets of die lips. 

1 7. A pressure sensitive adhesive product as claimed in Claim 1 and substantially as described 

1 5 with reference to the accompanying drawings or in any one of the specific examples hereinbefore \ 5 

set forth. 
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